MNs derived from these ESCs specifically express the surface protein CD14 and GFP. The Hb9::CD14-IRES-GFP/FRT-zeo-FRT construct was used to generate ESC clone H14IG#E3 one the A2lox.Cre background, the Hb9::CD14-IRES-GFP/FRT-neo-FRT variant was used to establish ESC clone H14IG#13 one a wild-type 129/ola (IB10) background. The tol2-insertion site in clone H14IG#13 was mapped close to the Cacna1a gene (chromosome 8.C2) by inverse PCR (Kawakami and Noda, 2004). We have been unable to identify the BAC insertion site in clone H14IG#E3. 
. List of transgenic A2lox ESC subclones used for MN differentiation. *ESC subclones iMT, iRFP, iPcdh10 and iCdh10 were only used for cell mixing experiments, but not for Affymetrix array analysis of transcriptional profiles. Table S4 . Complete list of all genes differentially expressed between sorted primary MNs of radial LMC, phrenic and nonphrenic C3-C5 identity. Table S4   Table S3 . List of qPCR primer pairs. The primer sequences were obtained from PrimerBank (pga.mgh.harvard.edu/primerbank). Table S3   Table S5 . List with the number of genes up-or down-regulated by induced candidate gene expression in ESC-MNs. The P-values were obtained using the Fisher test for overrepresentation of induced/repressed genes. Table S5   Table S6 . List of genes specific to primary phrenic neurons that are more than two-fold up-or down regulated by DOXinduced candidate determinants in ESC-MNs. Table S6   Table S8 . Expression levels of selected candidate genes in iHoxa5, iNICD (10 hours), iPou3f1 and iPou3f1/Hoxa5 ESC-MNs as determined by qPCR. Gene expression in iYFP ESC-MNs was used as the baseline, and expression values are shown on a log 2 scale. Two ESC-MNs populations derived from different ESC subclones were analysed for each genotype. The housekeeping genes Gapdh and Tbp were included as controls. Table S8   Table S7 . Complete list of all genes differentially regulated following DOX-induced expression of candidate genes in ESC-MNs. Table S7 
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